Background and objective. A new payment system could curb primary health care costs. A differentiated capitation system based on patient characteristics could be the best mix for payment. To test the feasibility of such a system, we examined the number of contacts between patients and general practitioners (GPs), the related costs and the relationship with age, sex and comorbidity. Methods. A retrospective observational study included 29 304 primary care patients in the Netherlands. Age, sex and comorbidity were related to number of contacts per patients per year and costs using a negative binomial regression analysis. Results. Males, younger patients and patients with no comorbidities visit their GP least often. Medically unexplained physical symptoms, diabetes and severe back complaints generate the most contacts; diabetes is specifically related to higher costs. Conclusion. Several patient characteristics are related to the number of contacts patients have with their GP and the consecutive remuneration. This study can be used as an input to create a differentiated capitation system.
Introduction
Costs in health care continue to rise. Changing the payment system of general practitioners (GPs) could curb this trend (1, 2) . Three types of payment are used in general practice: salary, capitation and feefor-service (FFS) (1, 2) . Under salary systems, GPs receive salary for working a preset number of hours. Capitation consists of a periodic remuneration per patient. FFS pays the GP for every item of service that is provided. Many countries have a mixed system of payment and/or use different payment systems.
In several countries, the majority of GPs is paid using a mixed capitation and FFS system. This provides the benefits of capitation, such as a base income, rewarding prevention and less referrals due to FFS (3, 4) . It prevents cream skimming under capitation-only systems (5) and delivering unnecessary care under FFS only (6, 7) .
To curb costs, the Dutch government aims to eliminate FFS. They assume that a differentiated capitation system would be most suitable to provide both a reasonable payment and prevent the provision of unnecessary care (8) . It provides GPs with a capitation rate that is adjusted for the burden that the patient puts on them, and reduces the administrative tasks.
Ideally, a differentiated capitation system incorporates patient characteristics that predict the number of consultations per patient. Demographics combined with a measure of medical conditions partly explains the differences in consultation rates in general practice (9, 10) . Female sex, higher age and ≥1 comorbidity are associated with higher costs in general practice (11, 12) . Most of these studies were performed in the UK and Germany, and the results may not be internationally generalizable. All studies except one use a measure of comorbidity (e.g. the Charlson comorbidity index) and do not study the effects of all individual conditions. We want to test the feasibility of a differentiated capitation system in the Netherlands using demographic patient data and individual conditions. This study aims to determine the number of contacts patients have with their GP during 1 year in the Netherlands. It evaluates whether the number of contacts is associated with patient demographics and individual medical conditions. Second aim is to determine the costs per patient per year and to evaluate its relation with the same patient characteristics.
Methods
This is a retrospective cohort study. Data were extracted from the Registration Network Groningen (RNG); this is a register of all patient contacts from 17 GPs in the Netherlands. These practices code all contacts with International Classification of Primary Care (ICPC) codes. About 30 000 patients are registered and are representative for the national population (13) .
All patient data of 2011 was included. Demographic factors (age and sex), contacts and episodes were extracted. Episodes were defined as current or previous periods of conditions. Patients were screened for conditions. A validated ICPC code list was used to cluster codes into categories (Table A1 ) (14) . This analysis includes only chronic conditions. Excluded from the analysis were short-term conditions (e.g. urinary tract infections).
Contacts
The primary outcome measure is the 'number of contacts per patient per year' (from here on 'number of contacts'). All recordable and declared contacts with the GP were included: consultations, home visits, telephone calls, requests for medication and a large number of diagnostic tests and interventions (e.g. electrocardiogram, spirometry, urinalysis). Excluded were contacts which seldom occurred (i.e. <50 times in total, e.g. methicilline-resistant Staphylococcus aureus screening, euthanasia),or which most GPs did not offer (sterilization and tympanometry).
Costs
The Dutch payment system consists of several parts. Approximately half of the payment consists of capitation fees. These are paid quarterly and have minor adjustments for age (>65 years) and low socioeconomic status. In addition, there are capitation fees for providing structured care for chronic conditions, such as diabetes, hypertension and chronic obstructive pulmonary disease (COPD). The other half consist of FFS items, such as consultations, home visits and specific procedures (intrauterine device insertion, minor surgery etc.).
Costs per patient per year (from here on 'costs') were calculated using the tariff list of the Dutch Health Care Authority (2011). Tariffs that are negotiable with health care insurers were collected from the general practices. Costs were calculated by summing the contacts, multiplied by the corresponding tariff. Capitation fees were added, adjusted for the period of time that the patient was registered.
Statistical analysis
We used descriptive statistics to calculate the patient characteristics, age, sex and number and type of condition. Differences between males and females were determined with a Student t-test. The outcome measures (number of contacts and costs) were not normally distributed and there was evidence of overdispersion of the data. Therefore, we performed a negative binomial regression analysis to determine the relation between patient characteristics, number of contacts and costs. Age and number of conditions were included as interval variables, and sex and the presence of individual conditions as nominal data. The presence of a specific condition was compared with the absence of that disease. Incident rate ratios (IRR) and confidence intervals were calculated. The IRR represents the change in the independent variable when the dependent variable changes one unit (for interval or continuous data) or one category (for nominal data).
All statistical analyses were performed using SPSS 20.0 with a significance level of P < 0.05. The study was conducted in accordance with the regulations of the Medical Ethical Board of University Medical Center Groningen, the Netherlands.
Results
A total of 29 304 patients were included. Table 1 presents the demographic patient characteristics and conditions. Medically unexplained physical symptoms (MUPS), hypertension and chronic eczema are the most common conditions. Due to the small numbers, patients with ≥7 conditions are grouped. Table 2 shows the contacts that occur most frequently (≥85% of all the contacts), tariffs and costs. There is no tariff for ordering prescriptions.
Demographic differences
In 2011, men contacted their GP (on average) 5.0 times and women 7.5 times. Mean total costs for males were €122.08 and for female patients €126.54 (both P < 0.00). Costs Table 4 presents the relation between costs and patient characteristics. Again males, younger patients and patients with no medical conditions are related to lower costs. Of the conditions, only diabetes is related to higher costs.
Discussion
The aim of this study was to provide insight into which type of patients put the highest burden on the GP and for whom the payment should be the highest. We found that asthma/COPD, diabetes, depression, MUPS and serious back complaints are related to more contacts. Cardiovascular diseases and musculoskeletal disorders (amongst others) are related to fewer contacts.
There are several possible explanations for these findings. Uncomplicated asthma/COPD, diabetes and depression are managed by the GP in the Netherlands and require follow-up. MUPS and severe back complaints can lead to many concerns and frequent visits to the GP. MUPS often involves dealing with the symptoms rather than finding a cause, and GPs are best suited to help patients manage these complaints.
Patients with cardiovascular diseases, severe intestinal complaints (Crohn's disease, colitis ulcerosa) and severe osteoarthritis (leading to arthroplasty) often visit the hospital for these conditions. Musculoskeletal disorders usually have short-term self-limiting episodes of symptoms that do not require frequent contact with the GP. Because vertigo and migraine have few therapeutic options, most patients only need to be assured of the benign character of these disorders. Thus, having a chronic condition does not necessarily lead to frequent contacts with the GP.
These results give insight in factors that are associated with the contact rate of patients with the GP. However, not only patient characteristics are predictors of the number of contacts, GP and practice characteristics will also have a major stake in the contact rate. Some doctors are likely to check-up on their patients more often than others. And part-time working doctors could provide less continuity of care, which can increase medical costs. However, most comparable studies do not include such variables and thus we have not included other variables as well. When changing a payment system, these factors should also be included.
Strengths and limitations
This study is a large, retrospective study using registered data from primary care. Data from one calendar year (2011) avoids seasonal influences. The RNG register is a validated patient register that is representative for the national population, even though only 17 GPs are enrolled. The inclusion of individual conditions adds up to the evidence from existing literature.
This study uses an ICPC list to cluster codes into categories of conditions. Several categories have overlapping ICPC codes. Double counting might have consequences for the outcomes of this study. MUPS is a category that is difficult to define, and using this category as a condition presents major difficulties for a differentiated capitation system. Since only a few ICPC code lists cluster conditions into groups and the list we selected has been validated (14) , we decided to use this list in its original version.
In addition to age, sex and number and type of chronic conditions, other patient characteristics can be predictive for health care utilization. Socioeconomic status, for example is known to be related to health care costs (15) . However, our data did not allow us to control for this confounder. Physician and practice characteristics can also have a major contribution to the variance is contacts and costs, but the number of GPs and practices in our sample was too small to evaluate these effects.
Comparison with literature
Women have (on average) higher costs in primary care than men (16); the same applies to older patients (17) . Multimorbidity is associated with more contacts (9, 18, 19) . Brilleman et al. (11) studied different types of comorbidity measures. A model containing demographic factors, GP practice and number of prescribed drugs explained 42% of the variation in consultation rate; individual conditions were not included. Gravelle et al. (18) used self-reported morbidity, which is known to be less valid than registered conditions in patients' files (20) . Schellevis et al. (10) present the only Dutch study and found that comorbidity was related to more consultations. This 20-yearold study did not correct for demographic influences.
The association between multimorbidity and higher costs was also determined by Brilleman et al. (11) ; their study mainly analysed the effects of the co-occurrence of chronic conditions. Dixon et al. provided a formula that could explain up to 77% of the variation in costs at practice level, but only 12% at patient level, which is therefore less applicable in practice (15) .
Implications for research and/or practice
Payment systems are often based on measureable service item, for example the number of home visits in a FFS system, the number of patients enrolled in a practice in a capitation system or the number of hours that a GP works in a salary system. However, the future of medicine asks for new ways to look at payment. Not the service item should be the dependent factor, but the whole burden of providing 
Contact type
Mean number ± SD Tariff (€) Mean remuneration ± SD (€) It would be better if we moved towards a system of populationbased payment, where the GP is paid for the provision of good ambulant health care for a group of patients. Within certain basic standards, the realization of this system on practice level can be left to the responsibility of the GP. The case mix of patients determines the budget provided to the GP. This study shows that older patients, females, more than one chronic condition and specific chronic conditions are related to more contacts and can therefore be a determinant for a higher budget. Other factors not studied here can also be included, such as socioeconomic status.
Conclusion
Several patient characteristics are related to the number of contacts that patients have with their GP and to the costs. Chronic conditions with high-intensity contact are MUPS, diabetes and severe back complaints. The relationship with costs is less strong.
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